Epidermal changes following application of 7,12-dimethylbenz(a)anthracene and 12-O-tetradecanoylphorbol-13-acetate to human skin transplanted to nude mice studied with histological species markers.
Effects of the tumor initiator 7,12-dimethylbenz(a)anthracene (DMBA) and of the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) on epidermis of human fetal and adult skin were studied in the nude mouse/human skin model. Human skin grafts on NC nude mice were exposed to two topical applications of 1 mg of DMBA in 50 microliter of acetone with an interval of 3 days and/or to applications of 10 micrograms of TPA in 50 microliter of acetone twice weekly. In some animals, it was attempted to augment the susceptibility of the grafts to the tumor-initiating effect of DMBA by pretreatment with TPA or ultraviolet light. The mice were sacrificed 8-32 wk after the initial treatment. Tumors did not appear in the central portions of any of the grafts, but epidermal tumors were seen at the graft border in 34.9% of the DMBA-treated animals. To identify human epidermis on the grafts and to determine the species origin of the induced tumors, two independently working histological marker methods were applied. (a) The first is detection of a human Blood Group B-like antigen present in mouse epidermis and in chemically induced murine epidermal tumors. This antigen cannot be demonstrated in human epidermis and in epidermal tumors of human patients. (b) The second is histological staining with the DNA-specific fluorochrome, bisbenzimide, displaying a characteristic pattern of 5-10 intranuclear fluorescent bodies in murine nonneoplastic epidermal cells and in murine epidermal tumor cells. Such a pattern is not seen in human epidermis and in epidermal tumors of human patients. The studies showed that TPA treatment resulted in epidermal hyperplasia in both the human epidermis and the adjacent mouse epidermis and that the induced tumors were derived from murine tissue. The mechanisms behind the DMBA action in the nude mouse/human skin model are discussed, and suggestions for future carcinogenesis studies on the model are given.